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The issues of correct evaluation
of economic growth

I. Serova

The formation of a correct information base in the research on economic growth has been studied. Typical
situations have been pointed out where the process of data collection and primary processing, provided the accuracy
and comparability requirements are met, is the basis for reliable information. There has been stated a need for prior
examination of the complex structure of a system, such as the economy of a state with a view to achieving its qualitative
homogeneity. It has been shown that if the problem of data homogeneity is a prerequisite for correct analysis, the
structure of a specific system determines the choice of the method of its typology. The relationship between the
combination type and approaches to determining their homogeneity has been presented. The necessity for the use of the
measurement system, depending on the source of information and the current trends for an adequate choice of data
analysis methods has been shown. The list of factors affecting the accuracy of economic measurement has been
determined. Based on the fact that the index is a quantitative and qualitative generalizing characteristics of any
population property in a particular place and time, the interrelation of the characteristics of economic indicators has been
considered in accordance with the causes and sources of accidental errors. The accuracy of the indicator measurement
over a long period of time has been proved to be determined by the uniformity of the development periods. According to
the author the inconsistency between the official figures may be caused by different calculation for the different forms
of presentation. The dependence of the common problems of price and output measurement on the signs of their
occasioning has been presented. Indices as a standard method of economic dynamics analysis have been studied
and interrelation of selecting a comparison base and similar intervals of analysis of indices has been shown. The
possibility of using linked indices in the analysis of economic dynamics has been examined.

Keywords: economic growth, population homogeneity, typology of data, performance indicator, measurement
error, index analysis.
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lNMnTaHHSA KOPEKTHOCTI OLiHIOBAHHA €EKOHOMIYHOIO 3PpOCTaHHSA

Cepoea l. A.

PosensiHymo numaHHs popMy8aHHS KOPEKMHOo20 iHghopMayitiHo2ao 6a3sucy 8 00CrniOKeHHi eKOHOMIYHO20 3pPOo-
cmaHHs. BuokpemneHo munosi cumyauii, konu npouec 3bupaHHs1 0aHUX ma iXxHb020 NMepe8uUHHO20 Orpauo8aHHs 3a yMos
dompumaHHs1 8UMO2 moYHOCcMI U 3icmaerneHHs1 € 6a30r0 w000 ompumaHHsi docmosipHoi iHghopmauii. KoHcmamoeara
HeobxiOHicmMb y nepwoyvyepeosomy po32sisi0i cmpykmypu ckinadHOI cucmeMu, 1KoK € eKOHOMIKa Oepxkasu, i3 Memoro
OocsieHeHHs i sikicHOi 0OHOpiOHOCcmi. [MokasaHo, wo sKWjo rnpobrnema od0HopidHOoCMi OaHUX € HeOobXiOHOK YMOB8OH
KOPEKMHO20 iXHbO20 aHasli3y, mo cmpyKkmypa KOHKPemHoi cucmemu eu3Hadyae eubip criocoby ixHboI mumnosoeail.
lModaHo e3aemo38'130k muny cykynHocmi ma nidxodie 00 8U3Ha4YeHHs ixHbOI 0OHOpiOHOCMI. [Toka3aHO HeObXiOHICMb
Yy 8UKOpUCMaHHIi cucmeMu 8UMipro8aHb, 3arexHo 8i0 8uxiOHo20 iHghopmauiliHo2o mamepiany U Has8HUX meHOeHUil,
3adns adekgamHozo subopy memodie aHanizy 0aHux. BusHauyeHO rniepernik ghakmopis, Wo ernnueato mb Ha MOYHICMb
€KOHOMIYHUX 8UMiptogaHb. Buxods4u 3 moeo, wo noKa3HuK € KirlbKICHO-5IKICHOK y3aeallbHI8allbHOK Xapakmepucmu-
Koto 6ydb-siKoi enacmueocmi CyKyrnHocCmi 8 ymMogax rneeHo2o Micusi U 4yacy, po3a2/isiHymo 83aEMO038'S30K Xxapakme-
PpUCMUK €KOHOMIYHUX OKa3HUKIg, 8i0rnogidHo 00 npu4uH ma 0xepesl BUHUKHEHHS sunadkosux rnoxubok. lNidkpecreHo,
W0 MoYHicmb 8UMIpIOBaHHS MOKasHUKie 3a doeauli rnepiod Yacy susHadyeHo 0OHopidHicmio repiodie po3sumky. [Noka3aHo,
W0 Hey3200XKeHicmb noMiX OghiyiiIHUMU MOKa3HUKaMu Moxe Oymu CripU4YUHEHO IXHIM Pi3HUM po3paxyHKOM Onsi PisHUX
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gopm rnodaHHsA. HasedeHo 3anexHicmb 3az2anbHuUx npobrem sumiprosaHHs UiH ma obcsiey supobHuymea 8id o3Hak,
wo ix obymosmnwooms. Po3ansHymo iHOekcu sk cmaHdapmHul npulioM aHanidy eKOHOMiYHOI duHaMiku U rmoka3aHo
83aemM038'930K 8ubopy 6a3u MopigHsiHHS ma OOHOPIOHUX iHMepearie aHarni3dy noka3Hukie. Po3ensHymo Moxnugicmb
BUKOPUCMAaHHS 34ersieHux iHOeKcie 8 aHari3i eKOHOMIYHOI OQUHaMIKU.

Knrouyoei croea: ekoHoMiYHe 3pocmaHHsl, 0OOHOPIOHICMb CyKyrnHOCMi, murnosozais OaHuUx, OUiHHUU MOKa3HUK,
rioxubka eumipro8aHHsi, iHOeKCHULl aHaris.
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Bonpockl KOPPEKTHOCTU OLIEHKN 3KOHOMMYECKOro pocTa

Cepoea Y. A.

PaccmompeHs! 80npockl hopMUpPOB8aHUsi KOPPEKMHO20 UHGOPMaUyUOHHO20 ba3uca 6 uccriedosaHuU 3KOHOMU-
Yyecko20 pocma. BbideneHbl munuyHble cumyayuu, ko2da npouecc cbopa 0aHHbIX U UX nepsuyHol obpabomku
npu ycnosuu cobnodeHusi mpebosaHuli moYHocmu U cornocmasumocmu siensemcsi 6asol Ond nosy4eHusi docmo-
8epHoU uHgopmayuu. KoHcmamupogaHa HeE06x00uMOCMb 1epe8ooYepedHO20 PacCMOMPEHUS CMPYKMYypPbl CIOXHOU
cucmembi, KomopolU s8rsiemcsi 9KOHOMUKa 2ocydapcmea, C Uesbio O0CMUXKEHUS ee KadecmeeHHOU 0OHOPOOHOCMU.
lMokazaHo, Ymo ecnu npobrema 00HOPOOHOCMU OaHHbIX A8/7emcsi HeobX0O0UMbIM yCrli08UEM KOPPEKMHO20 UX aHa-
nu3a, mo cmpykmypa KOHKpemHoU cucmemsbi onpedernssem ebibop criocoba ux munomnoeuu. NpedcmasneHa e3aumo-
€853b murna COo80KynHocmu u nodxo0o8 K orpedesneHuto ux odHopodHocmu. [lokasaHa Heobxodumocmb UCMOSb-
308aHUsI cucmeMb! U3MepeHul 8 3a8UucUMOCMU Om UCX0OHO20 UHGOPMaUUOHHO20 Mamepuarna U Cywecmsyruux
meHOeHyul 0na adekeamHoz20 ebibopa Memodos aHanu3a 0aHHbix. OnpedesnieH nepedyeHb hakmopos, eUSOWUX
Ha MOYHOCMb 3KOHOMUYECKUX U3MepeHull. Mcxods U3 moeo, Ymo rokazamersib si8f11emcsi KOnu4ecmeeHHO-KaqeCcmeeH-
Holl o6obwaruwell xapakmepucmukoli kakoeo-1ubo ceolicmea cO80KYNHOCMU 8 yC/108USIX KOHKpemHo20 mecma
U 8peMeHU, paccMompeHa 83aUMOC8s3b XapakmepucmuKk 3KOHOMUYECKUX fokazamenel 8 coomeemcmeuu C npudu-
Hamu U UCMOYHUKaMUu B03HUKHOBEHUS CriyyalHbix rozgpewHocmel. [od4yepkusaemcs, 4Ymo MmOYHOCMb U3MEpPEeHUs
rnokazameneli 3a 0numenbHbIlU Mepuod spemeHu onpedensemcs: 00HOPOOHOCMbIO nepuodos passumusi. [TokazaHo,
Umo HecoenacogaHHOCMb Mexdy oguyuanbHbIMU oKka3amensiMu Moxem 6bimb 8bl38aHa UX pa3HbIM pacyemom
0151 pa3Hbix ¢hopm npedcmaesneHusi. [lpedcmasneHa 3agucumocms 06wux npobnem usmepeHuUs UeH u obbema npo-
useodcmea om rnpusHakos ux obycnaenusaroujux. PaccmompeHbl UHOEKChbl Kak cmaHOapmHbIlU rpuemMm aHanausa
9KOHOMUYeCKOU QUHaMUKU U MoKa3aHa 83aumMocesi3b 8bibopa 6asbl cpagHeHUs1 U 0OHOPOOHbIX UHMep8asios aHau3a roka-
3amernel. PaccMompeHa 803MOXXHOCMb UCIMO/Ib308aHUS CUEMIIeHHbIX UHOEKCO8 8 aHalu3e 3KOHOMUYeCKOU OUHaMUKU.

Knroyeenle cnoea: 3koHomu4yeckul pocm, OdHOpO@HOCfTIb COB8OKyrnHocmu, muriosiocus OaHHbIX, OUEHOYHbIl
roKasamelrsib, rnoecpewHocmb U3SMEePEeHUs, UHOEKCHbIU aHanuas.
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In a market economy, its development is con-
nected with economic growth and macroeconomic
instability. Economic growth determines the produc-
tion capacity of the economy and helps solve the prob-
lem of limited resources. Macroeconomic instability is
most often manifested in the cyclical fluctuations of
the national product value, employment and price
level.

Considering the cyclical nature of the economy
as a form of social production nonuniformity, the issue
of adequate assessment of current trends in the devel-
opment of national economy is topical.

The fundamentals of the theory of economic
growth have been studied by A. Smith, J. Schumpeter.
The fundamentals include the models of R. Solow, as
well as the study of the economic development pro-
cesses by R. Lucas, P. Romer, and J. Stiglitz. A contri-
bution to the growth theory has also been made by
S. Kuznets, F. Braudel, T. Schultz, G. Becker, N. Kond-
ratyev and other scientists

Modern problems of the analysis of macroeco-
nomic dynamics, the measurement of economic growth
have been investigated by I. M. Tenyakov, V. A. Besso-
nov, K. S. Aynabek, A. |. Orlov and others [1 — 4].

But, rightly focusing on the models which help
to explore the conditions for achieving the equilibrium
rate of economic growth and develop a long-term eco-
nomic policy; the use of production functions which
have the property of constant returns of scale; the
layout of the list of performance indicators, the research-
ers pay insufficient attention to the correspondence
between the collection process, the primary data pro-
cessing and the economic content of the problem
researched.

The validity of the analytical output depends on
what you are looking for.

Therefore, the clarity of understanding of such
points as:

what information must be collected, and what
sources should be used for this purpose;



whether the information collected is consistent
with the economic substance of the problem re-
searched;

what method of data measurement makes it pos-
sible to generate a performance evaluation system
correct for the given situation determines the list of the
basic tasks in conducting economic research and
affects its results.

The emergence of new economic entities, their
qualitative heterogeneity, the growing influence of envir-
onmental factors, as well as the impropriety of man-
agerial decision-making, both in the assessment of cur-
rent trends and forecasting future development requires
correct ordering of information and determination of the
level of its homogeneity.

A necessary and sufficient condition for working
with data sets is their accuracy and comparability.

The purpose of the research is to identify a list of
the main problems when working with data sets that
affect the formation of the general scheme of the eco-
nomic growth study.

The initial stage of analytical work is the
formation of a statistical population as the object of
study in accordance with the issue under consid-
eration.

Based on the above conditions of the declared
accuracy and comparability of information in the cre-
ation of economic development programs, such total-
ity must necessarily take into account the nature of
the relationship of shadow economy and official
output.

The shadow economy reflects the operation of
market mechanisms, while the latter determines the

overall dynamics of the structural changes necessary
for economy diversification.

Therefore, a relatively precise determination of
the scope of the shadow economy in the macroeco-
nomic characteristics of country's development will
make it possible to reflect both the future reserves of
the economic growth, and the limitations on using
them.

The special nature of such a complex object as
the economy of any country is not confined to the pecu-
liarities of its constituent elements.

The integrity of the system determines the na-
ture of connections and relationships between its
elements.

If the system elements have the same general
properties and the identified patterns are reflected in all
the elements, then such a system is considered to be
qualitatively homogeneous.

Within the quality uniformity there is always a
gquantitative heterogeneity, the variations of signs that
change individual properties.

Solving these problems of homogeneity is a pre-
requisite for the correct analysis but the choice of
method is determined by the structure of a particular
system.

Typology focuses on the reflection of the system
structure, identification of patterns that allow a re-
searcher to anticipate unknown situations.

Typology is based on the identification of simi-
larities and differences between the studied objects
and search of reliable ways to reflect them (Fig. 1) [5].
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Fig. 1. The relationship of the population type and approaches to determining their homogeneity

Thus, data typology determines the correctness
of the subsequent analysis [6].

An integral part of the data analysis methods
that provide for obtaining reliable conclusions is the
measurement theory.

In modern analytical practice, the use of modern
data mining algorithms is possible only after determin-
ing the types of measurement scales of the variables
studied.

The scale type is determined by a valid transform-
ation which keeps the relationship between elements of
the system invariable.

Figuring out the type of scales is necessary for
an adequate choice of the data analysis methods.

Specifics of economic measurement is the pres-
ence of a large number of heterogeneous data.

Their quantitative certainty is voluminous and
structural.

While volumetric characteristics determine the
scale of a phenomenon, the structural ones define the
hierarchy and organization.

In economics, it is impossible to carry out meas-
urements with a split hair accuracy.

The accuracy of economic measurements is
related to:

« the definition of the economic value;

« the formation of a system of theoretical prin-
ciples justifying the concept of accuracy;

« the definition of an indicator;

* basing selection of scales;

« taking into account the rules of formation of the
system of indicators;

» the definition of methods eliminating meas-
urement errors;

« the development of the rules of aggregation of
indicators;

» comparison of indicator terms;

* the development of measurement rules.

The database for economic research includes
official statistics and accounting data.

While economic theory makes it possible to
trace a connection between the signs and indicators,
statistics and accounting determine the choice of
indicators to assess results.

Each component performs a specific analysis
and evaluation function, reflects the economic rela-

tions, i.e. characterizes a certain property of an object,
a process or a system.

Characteristics of economic indicators in ac-
cordance with the causes and sources of occurrence
of random errors have the following relationship

(Fig. 2).
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Thus, the measurement is complete when
measurement results and the estimation of its error are
found with maximum precision.

Characteristics of economic indicators will be
more accurate if we define the quality of measurements
in similar periods of development.

A qualitative leap in the dynamics of the process
which leads to a change in pattern is preceded by its
continuous quantitative change.

Therefore, when studying the changes in esti-
mates made over a long period of time it is necessary
to determine the uniform intervals.

Determination of homogenous periods of devel-
opment is the goal of periodization.

From a theoretical point of view, if the change is
subject to a number of levels of the same distribution
law, the homogeneity of the development period can be
assumed.

From a practical point of view it is better to
consider a uniform time period corresponding to one of
the following situations:

LY, :Ytj =C, — equality of levels of time series;

2. AY, =AY, =C, - equality of absolute in-
creases, i.e. a constant rate of changes of the series

levels;
3. AAY, =AAY, =C, — equality of the second

absolute differences, i.e. constantly faster or slower
changing of the series levels;

Y,
4, Y_t =C, — equality of continued growth,
f

where, t;, t; are time moments or intervals;

AY, =Y, =Y, is the chain absolute growth;
AAY, =(Y, =Y, )—(Y, -V, ,) is the second

difference level of time series.

Periodization provides important information about
the process and ensures its adequate use for analysis
of multivariate statistics methods.

Thus, based on the logic of judgment relation-
ship, the necessary conditions for the implementation
of a correct assessment of economic growth include:

« fullness of the frame population based on the
study of the problem;

« selection of the data typology based on the
particular set of structures;

« selection of the measurement scale for allow-
able changes;

« analysis of the causes and sources of random
errors;

« selection of homogeneous periods in the devel-
opment of the phenomenon under study.

The sufficient condition is the selection of effec-
tive tools for the analysis and assessment of economic
growth.

The concept of economic development is based
on the analysis of a small number of indicators. The
problems of construction and interpretation of these
indicators may significantly affect both the result of the
study and decision making.

The basic indicator of economic growth is gross
domestic product per capita [1].

Let us consider the options for calculating this
indicator, which is of interest from the standpoint of
consistency of research objectives and methods for
achieving them.

Table 1
The ways of calculating the GDP per capita, thousands of UAH
Numerical The ways of calculating the GDP per capita
Indicator values Artificially increased Real poor state Official
of the indicator | macroeconomic indicator | of economy calculations
The GDP current prices 201.9 current prices / resident|base prices / ac-|current prices / ac-
' . opulation tual population | tual population
min UAH base prices 113.8 hop Pop hop
Population actual 48.475 4,186 2.349 4.167
min resident 48.241

The correct determination of the GDP per
capita is rather difficult because there are different
numerical values of the same indicator in the official
statistics. Census is calculation of the entire set of
measurements taken from the whole population.
The first Ukrainian census was carried out on
December 5, 2001, so this information was used for
comparison.

The method of calculating the indicator is adjust-
ed for the purpose of the study.

In Ukraine the population figures are determined
on January 1 of the current year, that is, at a specific
point of time, but the GDP is defined for the whole
current year, that is for a period of time.

So, the researchers took into account the eco-
nomic concept of the indicator, but did not take into
account the method of data collection.



The indicators must be measured with the same
method.

In order to obtain the correct economic indica-
tors its numerator and denominator must be calculated
according to the same rules.

That is, the average annual resident population
must be calculated for the correct determination of the
GDP per capita.

The presence of calculation inconsistencies of
the indicator numerator and denominator based on the
time factor disfigures the accuracy and impeaches the
possibility of further comparison.

Since the theoretical basis of macroeconomic
dynamics analysis is inflation and change in output it is
expedient to systematize the general problems of mea-
suring price and volume of production in accordance
with their conditioning signs (Table 2).

Table 2

The general scheme of the relationship of measurement problems and signs causing them

The problem of the price dynamics
measurement

Sign classification

The problem of measuring the dynamics
of production

High inflation.

Significant change in the quality of
goods and services.

Interchangeability of outlets partici-
pating in the survey of prices

Basic factors of influence

Large-scale structural changes.
Incomparability of goods (services) — re-
presentatives.

Typical goods (services) — represen-
tatives for the cost structure

Long-term comparison

Area of concentration

Short-term comparison

Considerable incomparable variability

Variability

Negligible volatility

Running observation.
Sampling

Registration concept

Running observation.
Sampling.
Study of the main mass data

Possibility of systematic increase of
prices

Scale of measurement

Possibility of systematic decline of pro-
duction

Average indicator
Indices

Indicator type

Specific weight of physical indicators.
Index method

Substantial

Impact on performance

Not always essential

The above systematization makes it possible to
take into account, at the initial stage of the economic
dynamics analysis, the time change in proportions
between the prices and the volume of production of
goods and services.

The standard totals for analyzing economic
dynamics are indices [7; 8].

The correct taking into account of the impact of
individual indices on the formation of a composite index
derived by their aggregation allows a researcher to find
out due to what goods-representatives and to what
extent a change in the economic processes takes place.

In analytical practice, a standard requirement for
the composite indices of prices and quantities is the
requirement of conformity of the product to cost index.

To reach this conformity the method of con-
structing price indices and the quantities should be
agreed in terms of the initial data, consumer baskets,
weights and the index formulae.

The error magnitude allows for making a conclu-
sion about the accuracy of indices.

Since one of the problems of the correct oper-
ation with data is the choice of the comparison base

and selection of homogeneous intervals of the indicator
analysis with the formed index available any period
covered by it may be taken as a base.

Besides, it is necessary to take into account
such important points as:

« the index database must be the same as:

1) the weight base;

2) the last weight base in the case when the
index is a joined time series and has a weight basis;

« the index base should not be too far from the
current period;

» the selected period should be without any
drastic price changes.

However, the variation of the summary index
values usually increases with the time interval between
the compared periods.

On the basis of these indices it is not possible to
compare two situations for which a plurality of typical
representatives is significantly different.

The weights of the current period may differ from
the proportions corresponding to the weight base, and
the weight base approach for the current period can



lead to a deterioration of the representativeness of the
respective periods of the index time series.

In this situation it is necessary to adjust the
composition of the product basket over time.

In order to reduce the impact of the choice of the
index formula on the result of comparison, it is advis-
able to use concatenated indices.

Concatenating allows the researcher to con-
struct a composite index with a weight close to the
base of each level of the time series.

If the value of the composite price indices and
the quantity depends on the information at the end of
the interval comparison, then the index is characterized
by dependence of their values on the path.

Thus, the lack of a clear understanding of the
economic essence of the phenomenon under study, as
well as the composition and characteristics of the for-
mation of the structure of the studied population, the
improper use of the measurement system and the sub-
sequent selection of the list of performance indicators
make the economy partially unobservable.

The considered sequence of necessary and
sufficient conditions for the correct assessment of eco-
nomic growth makes it possible to:

* reduce the level of error in the formation of the
original data set;

« establish a system of performance indicators
that will reflect the real situation more adequately;

» choose the method of analytical evaluation of
specific tasks based on the purpose of the study and
requests of information consumers.
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